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Saving Valuable Sleep While Making Superconductors
James Otto, Spencer Kelham, Jacob Millspaw, and Mark F. Masters
Department of Physics, Indiana University Purdue University Fort Wayne
We Want Superconductors, but First We Have to Make Them
Superconductors make for a fascinating topic of research.  
Yttrium Barium Copper Oxide, YBa2Cu3O7, is ideal for our 
research as it has a relatively high temperature for 
superconductivity, 77 Kelvin.  However the manufacturing of 
YBa2Cu3O7 requires the construction of an oven capable of 
regulating an internal temperature of either ~950 °C or ~990 °C.
High Temperature Sensing Is No Walk In The Park
High temperature sensing and control has many hurdles to 
overcome.
• Thermocouples are required
• Thermocouples are electrically noisy
• Thermocouple output is very small                               
(K-type ~-6.5 to ~20mV)
• Tracking the passage of time (18 to 24 hrs firings)
• Active Temperature Control to maintain peak temperature
• Active Temperature Control to handle heat up and cool down 
rate
How Are We Going to Deal With This?
A microcontroller is ideal for just such a task.  A Programmable 
System on a Chip (PSoC) can provide a multitude of solutions to 
the major hurdles listed.
PSoC Solutions
• Analog Multiplexer support allows Multi-Signal Input 
• Coded in Double Correlated Signal Analysis 
• Reduces Noise, Provides Clear Signal
• Programmable Gain Amplifier  Support 
• Coded in  signal amplification to meet needs
• 32-Bit Counter Support
• Coded in tracking of passage of times, by counting 
pulses from counter
• PSoC Utilizes C programming language 
• Allows for heating element output control based on 
thermocouple input
• Allows for controlled temperature ramp up and ramp 
down.
Something 
Witty…
Current Oven Setup
A single chip can carry onboard many 
electronic components.  Our chip has LCD 
controlling, 16-bit pulse width modulation 
(PWM16_1), 32-bit clock timing 
(counter32_1), amplifier (PGA_1), and 14-bit 
analog to digital conversion (ADCINC14_1)
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